the catalyst. Moreover, iodide cocatalysts are carcinogens and they should be avoided in "green" chemistry. These problems may be overcome by developing a heterogeneous catalyst that can operate effectively without a halide promoter. Dimethyl ether (DME) is more favorable for carbonylation than methanol because it can be produced from syn-gas more effectively [2] .
Introduction
Acetic acid is an industrial chemical which is manufactured on a large scale. The main route to acetic acid is through the carbonylation of methanol which uses a homogeneous rhodium or iridium catalyst and a halide promoter [1] . The main disadvantages of this process are: a) halides are highly corrosive and are poisons for many types of catalysts, b) it is difficult to separate the products from
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G.G. Volkova resolution, using a Shimadzu FTIR-8300 spectrometer.
Results and discussion
The FTIR spectra of adsorbed CO on unpromoted acidic cesium salts of H 3 PW 12 (Fig.1, curve 2) . Souma et al. have observed the v(CO) in the IR spectra at 2186 cm -1 for Ag(CO) + in H 2 SO 4 liquid media. When the solid catalyst Ag/Nafion was exposed to CO, the v(CO) of silver carbonyl on Nafion was observed at 2173 cm -1 [8] . The band at 2188 cm -1 registered for the 1%Ag/Cs 1.5 H 1.5 PW 12 O 40 catalyst can therefore be assigned to the formation of cationic silver carbonyl Ag(CO) + on the surface of the acidic cesium salt of 12-tungstophosphoric acid. It is known that solid heteropolyacids and their salts can exhibit pseudoliquid phase behavior, so the rate of so called "bulk-type" reaction may be more than 100 times higher than the rate of "surface-type" reaction [11] . We can assume that the close value of v(CO) at 2186 to 2188 cm -1 for Ag(CO) + in H 2 SO 4 and on the surface of Cs 1.5 H 1.5 PW 12 O 40 is connected with the pseudoliquid phase behavior of the acidic cesium salt of 12-tungstophosphoric acid. Previously, for rhodium promoted Cs x H 3-x PW 12 O 40 catalysts, we have shown that 1) activation of the C-O bond in the DME molecule and formation of a metal-alkyl bond occurs in the presence of strong Bronsted acid sites and 2) these acid sites act in conjunction with Rh carbonyl complexes, which are responsible for CO insertion and acetate formation [12] . The same mechanism could occur in the case of the silver promoted acidic cesium salt of 12-tungstophosphoric acid in halide-free DME carbonylation. Thus, this study gave us understanding of the reason for the 100% increase in activity of Ag/Cs 
Conclusions
The cationic silver carbonyl Ag(CO) + on the surface of the acidic cesium salt of 12-tungstophosphoric acid was identified by in situ FTIR spectroscopy. 
